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Epitome 



(57) [Abstract] 

[Technical problem] The heat dissipation engine performance of a fin 
is high and the cooling system equipped with the heat sink which can 
make the height direction dimension of equipment small is offered also 
in the location distant from the core of a substrate. 
[Means for Solution] The heat sink 1 consists of the first fin group 
3 which consists of a plate-like fin arranged in the radiation 
direction, and the second fin group 4 which consists of a pin- like 
fin in the perimeter. The fan 2 for cooling operates so that the air 
for cooling may be sprayed [ of the revolving shaft of a motor ] on 
the first fin group from an axis and the air for cooling may be sprayed 
on the second fin group from a direction perpendicular to the direction 
of an axis. 
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CLAIMS 




Claim 1] The cooling system equipped with the heat sink which carries 
out dissipation of the heat from a heat source characterized by 
providing the following The thermally conductive good substrate 
equipped with the rear face where a front face 

The first fin group by which it was attached possible [ heat transfer ] 
lo the froS face o P f s^id substrate, and the radiation fin of the shape 
f two or more plate was arranged in the radiation direction The heat 

sink possessing the radiation- fin unit which the radi. ° f ^ 

shape of two or more pin becomes from the second fin group stood 
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straight and arranged It has the impeller which has the blade of two 
or more sheets and is rotated by the motor . The fan for cooling attached 
to said heat sink so that said impeller might be located above said 
first fin group of said heat sink is provided. Said radiation-fin unit 
is a virtual circle which has physical relationship to which said 
second fin group surrounds the periphery of said first fin group, and 
is formed of rotation of the lowest edge of said impeller from the 
height PI from the front face of said substrate to the radiation- 
fin tip of said second fin group, and the front face of said substrate. 
[Claim 2] The cooling system according to claim 1 characterized by 
arranging the radiation fin of said second fin group on the concentric 
circle centering on said revolving shaft. 

[Claim 3] The cooling system according to claim 1 or 2 characterized 
by arranging the radiation fin of said second fin group alternately 
to the streak line of the air from said fan for cooling. 
[Claim 4] The cooling system according to claim 1 or 3 characterized 
by forming in the radiation-fin periphery lateral portion of said 
first fin group the concave configuration in which said cooling fan 
and checking and verifying are possible. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] _ . . 

[Field of the Invention] This invention relates to a suitable cooling 
system to cool especially electronic parts, such as CPU, about the 
cooling system equipped with the heat sink which carries out 
dissipation of the heat from a heat source. 
[0002] 

[Description of the Prior Art] The heating value generated from 

electronic part 3 , such *s CPU used for ex computer , is in the inclination 
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which increases increasingly with the high-perf ormance-xzxng . The fan 
for cooling is stationed on the heat sink which has arranged the two 
or more plates-like radiation fin to the radial on the surface of a 
substrate, the air breathed out by the fan for cooling is applied to 
the core of a substrate, and the cooling system of the structure which 
discharges air outside through between the radiation fins of two or 
more sheets arranged in the radiation direction after that is 
indicated by JP, 3-15982, Y. Moreover, the cooling syst ^^^^l 
sink which has arranged the two or more plates-like f in so that the 
flow of the air which flows out of a fan's impeller in the direction 
of a path may be met is shown in the U . S . Pat. No. 5629834 official 
report Japan patent No. 2765801, JP , 7-111302 , A, and U.S. Pat. No 
57892292 (JP 9-102566, A) . The cooling system using the heat sink which 
formed the predetermined tilt angle in JP , 2001-298140 , A for the two 
or more plates-like fin to the substrate front face, and has been 
arranged to the radial is shown. 

[problerrKs) to be Solved by the Invention] Since the air for cooling 
Is sprayed on a direct plate-like fin from a P er P endi S Ular /^ e e ^ 
to a substrate side, the heat sink of an eye, the second, and the third 
cooling system has the heat-dissipation engine performance highest 
in directly under [ of a cooling fan / impeller ] , and near but since 
neat exchange progresses between the air for cooling, and a fin an 
the temperature of the air for cooling rises as it separates from a 
substrate core, the heat-dissipation engine performance of the fin 
arranged in the location distant from the substrate core is low. For 
this reas 0n , the cooling engine performance of equipment will become 
low Moreover, the heat sink of the fourth cooling system is suitable 
for cooling CPU of the now and latest higher < =alorif ^ ^'J^^ 
in the heat sink of the fourth cooling system, since the appearance 
of a fin group is a cylindrical shape-like, it is difficult on a 
rectangular substrate to arrange a fin efficiently, and there is a 
Problem to which the dimension of the height direction of equipment 

m004t S TnI r purpose of this invention has the high heat dissipation 
[0004] The purpose or ^ location distant from 

enaine performance of a fin, and is aiso in tne , 
Ihl corl of a substrate to offer the cooling system equipped with the 
heat sink which can make the height direction dimension of equipment 

small . 

means for Solving the Problem] Let this invention be the objectof 
amelioration of the cooling system equipped with the heat sink which 
carries out dissipation of the heat from a heat source 
is attached possible [ heat transfer ] to the front face of the 
thermal conductive good substrate equipped with the rear face where 

^^:jJ3S h : 
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fin of the shape of two or more pin stood straight, and was arranged 
is provided. The fan for cooling has the impeller which has the blade 
of two or more sheets and is rotated by the motor, and he is attached 
to a heat sink so that an impeller may be located above the first fin 
aroup of a heat sink. 

[0005] the ratio of the height P2 to the virtual flat surface which 
the radiation-fin unit has physical relationship to which the second 
fin group surrounds the periphery of the first fin group, and contains 
the virtual circle formed of rotation of the lowest edge of a substrate 
front face to the height Pi from a substrate front face to the 
radiation-fin tip of the second fin group, and an impeller — — L— P2/P1 
fills the relation of 0.3< L<0 . 9 . And surface ratio S-F2/F1 of all 
the heat sinking plane products Fl of the first fin group and all the 
heat sinking plane products F2 of the second fin group fills the 
relation of 0.K S<0 . 4 . The fan for cooling operates so that the air 
for cooling may be sprayed [ of the revolving shaft of a motor ] on 
the first fin group from an axis and the air for cooling may be sprayed 
on the second fin group from a direction perpendicular to the direction 

of an axis . . , 

[00061 The radiation fin of the shape of two or more pin is arranged 
on the concentric circle centering on the revolving shaft of a motor, 
and the second fin group of the heat sink used by this invention is 
alternately arranged to the streak line of the air from the fan for 
cooling. Moreover, the concave configuration in which said cooling 
fan and checking and verifying are possible is formed in the 
radiation-fin periphery lateral portion of said first fin group. 
[0007] It is known that its heat dissipation engine performance is 
high if the configuration of directly under [ of a cooling fan / 
imoeller ] and a nearby radiation fin makes a two or more plates- 
like fin arrange in the radiation direction in an old experiment 
Therefore, in the cooling system equipped with the heat sink of this 
invention the configuration of the radiation fin of the first fin 
group located directly under [ impeller ] a cooling fan is made into 
Inl shape of a plate, and is arranged in the radiation direction 
[0008] The air for cooling sprayed [ of the revolving shaft of a motor r ] 
on the first fin group from the axis flows between the fins of the 
Srst ffn group? performs heat exchange, and is promptly discharged 
In the direction of a periphery of the first fin group along a substrate 
front face. Moreover, since a cooling fan sprays the air for coo ng 
also in the direction perpendicular to the direction of an ^axis f rom 
opening formed in the casing side face, the pin- like radiation fin 
of the second fin group arranged at the periphery of the first fin 
group will be in the condition that air can be perpendicularly sprayed 
To the erection direction of a pin. Since this air for cooling is not 
performing the first fin group and heat exchange it can raise the 
heat dissipation engine performance of the second fin group in the 

substrate periphery section. , 
mOO^Arthough the pin-like radiation fin of the second fin group 
is arranged sTtna? ?he first fin group may be surrounded Since it 
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is at most five or less trains, even if a pin train can spray air 
perpendicularly to the erection direction of a pin, its pressure loss 
is small. Moreover, since the pin is alternately arranged in 
accordance with the flow of air in the shape of a concentric circle 
centering on the revolving shaft of a motor, the flow of air becomes 
complicated locally and the heat exchange between air and a pin-like 
radiation fin is promoted. Moreover, since the concave configuration 
in which a cooling fan and checking and verifying are possible is formed 
in the radiation-fin periphery lateral portion of the first fin group, 
the tooth space for fixing a cooling fan can be unnecessary on a 
substrate, and can increase the number of the radiation fins of the 
second fin group, and the cooling engine performance can be raised. 

[0010] The radiation fin of the first fin group and the second fin 
group has the high heat dissipation engine performance of a heat sink 
also in the location which is distant from the core of a substrate 
in order to spray air for cooling which is different from a cooling 
fan, respectively from a different direction, the cooling engine 
performance of equipment improves sharply, and it becomes possible 
to make the height direction dimension of equipment small. 

[0011] 

[Embodiment of the Invention] The gestalt of operation of the cooling 
system hereafter equipped with the heat sink concerning this invention 
is explained to a detail with reference to a drawing, nrawing 1 is 
the decomposition perspective view of the gestalt of operation of the 
cooling system of this invention. As shown in drawing 1 , this cooling 
system consists of a heat sink 1 and a fan 2 for cooling. The heat 
sink 1 consists of a substrate 5 equipped with rear-face 5b to which 
a heat source contacts surface 5a, the first fin group 3 which consists 
of a plate-like fin arranged in the radiation direction, and the second 
fin group 4 which consists of a pin-like fin in the perimeter, the 
platy structure object which has heat pipe structure in the metal 
material or the interior which a substrate 5 excels [ interior ] in 
thermal conductivity, and processing is easy, for example, is 
represented by an aluminium alloy or the copper alloy — moreover 
or nonmetal material like carbon material etc. can constitute. 
[0012] The fan 2 for cooling has the impeller 6. This impeller 6 has 
the blade 7 of two or more sheets, and it is rotated by the motor 10. 
Housing of a motor 10 is supported by casing 8 by three webs 11. The 
revolving shaft of a motor 10 is made casing 8 at the symmetry, and 
the click 9 for immobilization is formed in two places. Moreover, 
opening 12 is formed in a part of casing 8, and it functions on it 
as an exhaust port of the air for cooling for the second fin group. 
The flow 22 of the air for cooling sprayed in the direction 
perpendicular to the flow 21 of the air for cooling and the axis which 
are sprayed in the direction of an axis of a motor from a cooling fan 
2 is shown 

[0013] Crevice 9a in which the click 9 for cooling-fan immobilization 
and checking and verifying are possible respectively is formed in the 
radiation-fin periphery lateral portion of the first fin group 3. The 
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second fin group 4 is arranged so that the perimeter of the first fin 
group 3 may be surrounded. The cross section of the pin-like fin of 
the second fin group 4 is not limited circularly, and a rectangle is 
sufficient as it. 

[0014] The air sprayed [ of the revolving shaft of a motor 10 ] from 
the axis to the first fin group 3 by the fan 2 for cooling flows between 
the fins with which a two or more plates-like radiation fin adjoins, 
and is discharged in the direction of a periphery of the first fin 
group along with substrate surface 5a. 

[0015] On the other hand, the second fin group 4 is sprayed from an 
axis and a perpendicular direction with the air for cooling from 
opening 12 . Since the air for cooling from opening 12 does not perform 
the first fin group and heat exchange and the temperature of the air 
for cooling is not rising, the heat dissipation engine performance 
of the second fin group 4 located in the substrate periphery section 
improves. Moreover, since the pin is alternately arranged in the shape 
of a concentric circle by turns to the streak line of air in case the 
air for cooling flows between pin-like radiation fins, the flow of 
air becomes complicated, heat exchange is promoted, and the heat 
dissipation engine performance improves. 

[0016] Made the 77-sheet radial arrange a 31mmxl5mmx0 . 3mm copper plate 
as first fin group, the perimeter of the first fin group was made to 
arrange 90 copper pins with a diameter [ of 2mm ] , and a die length 
of 21mm as second fin group using a 69mmx83mmx4mm copper substrate 
based on the gestalt of the above-mentioned operation, and the cooling 
system was created using the cooling fan with a diameter of 60mm. The 
maximum dimension of this cooling system was 69mmx83mmx34mm. When the 
source of generation of heat of 73W was contacted at the rear face 
of the heat sink of this cooling system and the cooling engine 
performance was examined, the thermal resistance value was the engine 
performance of 0.34 K/W. And when examined on the same conditions using 
the cooling system most considered to be high performance now, the 
thermal resistance values were 0.34 K/W. The magnitude of this cooling 
system for a comparison was 69mmx83mmx55mm . Therefore, as compared 
with the cooling system most considered to be high performance now, 
35% or more of miniaturization has been attained. 

[Effect of the Invention] According to this invention, the thing of 
a fin to do for the improvement in the heat dissipation engine 
performance is possible also in the location distant from the core 
of a substrate, and the height direction dimension of equipment can 
be made small, without moreover lowering the cooling engine 
performance . 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[nr-^w-i ng 1 ] it is the decomposition perspective view of the gestalt 
of operation of the cooling system of this invention. 
[Description of Notations] 

1 Heat Sink 

2 Fan for Cooling 

3 First Fin Group 

4 Second Fin Group 

5 Substrate 

5a Substrate front face 
5b Substrate rear face 

6 Impeller 

7 Blade 

8 Casing 

9 Click for Cooling-Fan Immobilization 
9a Crevice 

10 Motor 

11 Web 

12 Opening 

21 Flow of Air for Cooling Sprayed in the Direction of Axis 

22 Flow of Air for Cooling Sprayed in the Direction Perpendicular to 
Axis 
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